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Overview

Moon-1 (lI)
+ Single Cycle Implementation of Moon
» Data-Path
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What is a program?

JZ

LTM

SOU

LITM

JZ
Zero C: SOU
endif:

Binary

11000101

01000001
10000000
01000000

11000110
10000000

CS031

zero c

1
0

endif

Hexa

Cb5

41
80
40

Co6
80
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Assembly

JZ zero c

LIM 1
SOU

LIM O
JZ endif

zero c: SOU




Single Cycle Implementation

Key ldea

« Each instruction executes in a single
clock cycle

Advantages
« Simplicity of the data-path
« Simplicity of the control
Inconveniences
« See later
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Moon-1

Basic Cycle of Execution

 Fetch and Decode
 Execute
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Fetch

Where is the program?
* |nstruction Memory (ROM)

Where to find the next instruction?
« Special register: PC (program counter)

» read address

-

instruction |[—»

Instruction memory
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Preparing for next instruction

Need to increment the PC by one

» read

— P
C

instr —-

\L Instruction rom
pc

- Incr |t
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Opcodes: Instruction Format

LAD addr
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Load Instruction

instr | addr

read e
Instr. Rom RAM
I_ 4
Accumulator |e———
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Opcodes: Instruction Format

LAD addr

0O 0 O |a, a; a, a; a
LIM value

0O 1 0 Jvy, v3 Vv, Vy Vg
SAD addr

O 1 1 |a, a; a, a; a,
SOU

1 0 0 Jx x x X X
SUB addr

1 0 1 la, a; a, a; a,
JZ addr

1 1 0 la, a; a, a; a,
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Store Instruction
lwrite

instr addr

Instr. Rom £ 7 write RAM

accumulator

R
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Opcodes: Instruction Format

LAD addr

0O 0 O |a, a; a, a; a
LIM value

0O 1 0 Jvy, v3 Vv, Vy Vg
SAD addr

O 1 1 |a, a; a, a; a,
SOU

1 0 0 Jx x x X X
SUB addr

1 0 1 la, a; a, a; a,
JZ addr

1 1 0 la, a; a, a; a,
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LIM Instruction

instr -
Instr. rom
Y
accumulator -
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accW
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Opcodes: Instruction Format

LAD addr

0O 0 O |a, a; a, a; a
LIM value

0O 1 0 Jvy, v3 Vv, Vy Vg
SAD addr

O 1 1 |a, a; a, a; a,
SOU

1 0 0 Jx x x X X
SUB addr

1 0 1 la, a; a, a; a,
JZ addr

1 1 0 la, a; a, a; a,
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SOU Instruction

accumulator N
acc\W

output reqgister -
P J out\Ww
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Opcodes: Instruction Format

LAD addr

0O 0 O |a, a; a, a; a
LIM value

0O 1 0 Jvy, v3 Vv, Vy Vg
SAD addr

O 1 1 |a, a; a, a; a,
SOU

1 0 0 Jx x x X X
SUB addr

1 0 1 la, a; a, a; a,
JZ addr

1 1 0 la, a; a, a; a,
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SUB Instruction

instr ™ addr.
read
instr. rom RAM T
f ) |
Negate accumul. -
acc\lV
l 1
Adder -
l .
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Opcodes: Instruction Format

LAD addr

0O 0 O |a, a; a, a; a
LIM value

0O 1 0 Jvy, v3 Vv, Vy Vg
SAD addr

O 1 1 |a, a; a, a; a,
SOU

1 0 0 Jx x x X X
SUB addr

1 0 1 la, a; a, a; a,
JZ addr

1 1 0 la, a; a, a; a,
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Jump Instruction

[ 1
P - w» addr
Lp- inst -
C
instr rom zero?
pcV\J }
accumul.

l
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Give Piece a chance

How to put the pieces together?
 Need some multiplexers

PC

e all instructions but jump / jump

Accumulator
« LIM/SUB/LAD
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